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Abstract 
 
Deoxynivalenole (DON) or vomitoxin, mainly produced by Fusarium graminearum have high occurrence within 
Romanian space, mainly in wheat and triticale, and seldom in rhye and barley. Deoxynivalenole (DON) content was 
quantified in 198 white bread samples produced in Romania, during January 2013 - January 2015. Samples were 
collected from supermarkets from 11 towns. High performance liquid chromatography was used for laboratory analyze. 
The analyze of the results obtained from quantifications of the deoxynivalenole (DON) content in bakery products 
represented by white bread demonstrates that in three of origin areas,  Alba Iulia, Năsăud and Miercurea-Ciuc, 
respectively, the means of deoxynivalenole (DON) concentrations are smaller compared to allowed limits of 500 mg/kg, 
300 μg/kg, 140 μg/kg and 102 μg/kg, respectively. Concerning majority of analyzed areas, the white bread samples 
recorded moderate zearalenone content. Only white bread samples harvested from Brașov, recorded big 
deoxynivalenole (DON) concentrations, with a mean of 3100 μg/kg. 
Keywords:  white bread, contaminant, mold, HPLC, Box-Plot diagram. 
 
1. Introduction 
 
Deoxynivalenole (DON) or vomitoxin, 
mainly produced by Fusarium graminearum have 
high occurrence within Romanian space, mainly in 
wheat and triticale, and seldom in rhye and barley. 
This mycotoxin is very common and 
dangerous abundant in durum wheat (Triticum 
durum). Intoxication of humans and animals with 
mycotoxins are named mycotoxicoses [1, 5].  
They occur with a frequency high enough and 
they often are not recognized. Seasonal onset can 
occur and it is influenced by climatic conditions that 
favor the formation of mycotoxins. 
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In such situations, greatly increases the 
frequency of mycotoxins. Deoxynivalenole (DON) 
is the trichotecenes most widespread in the world 
and it is produced by F. graminearum and F. 
culmorum. 
As mentioned, among trichotecenes, 
deoxynivalenole (DON) has the biggest occurrence. 
The maximal admitted limit, according to Romanian 
Official Gazette from 26 November 2006 is of 
200ppb [5].  
Not always a clear relationship with the 
source of contaminated feed is defined. DON 
penetrates within cell by diffusion and is linked to 
the active ribosomes that transmit a signal to the 
protein kinases activated by the RNA (PKR) and to 
the cellular hematopoetokinase celulară (HCK).  
In this way the activated protein kinases 
(MAPKS) phosphorylation is performed and the 
activation of the transcription factor is obtained.  
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The results of these processes consist in 
chronic and immune-toxic effects [1, 4]. Acute 
intoxication are given, however, by high 
concentrations of mycotoxins in feed. Even chronic 
poisoning is difficult to diagnose because there are 
no parameters that measure the disease. The most 
common, in animals are signs of reduced 
productivity without reason. Unexplained diarrhea 
or pneumonia may occur. The wrong diagnosis can 
lead to false treatments and the animal's death may 
result. Animal species have different sensitivity to 
different types of mycotoxines [2, 3]. 
 
2. Material and Methods  
 
Deoxynivalenole (DON) content was 
quantified in 198 white bread samples produced in 
Romania. They were harvested from production 
places, from supermarkets, respectively, from 11 
locations, Alba Iulia, Bistriţa, Năsăud, Braşov, Cluj-
Napoca, Sfântu Gheorghe, Miercurea-Ciuc, Baia-
Mare, Târgu Mureş, Satu-Mare, and Zalău, 
respetively. The experiment was developed during a 
3 years period, during January 2013 - January 2015, 
respectively. The deoxynivalenole (DON) 
quantification was performed within the Laboratory 
of Phytosanitary Office Mureş, located in Târgu 
Mureş. Deoxynivalenole (DON) from white bread 
samples was determined using chromatography, 
high performance liquid chromatography (HPLC), 
respectively and data were statistical processing 
using STATISTICA v.6.0 programme.  
 
3. Results and Discussions 
 
The analysis of the results quantifying bakers 
represented by white bread showed that only in 
three of the areas of origin, Alba Iulia, Năsăud and 
Miercurea-Ciuc were obtained average 
concentration of deoxynivalenole (DON) are below 
the allowed limit of 500 μg/kg, being of 300 μg/kg, 
140 μg/kg, and 102 μg/kg (Table 1).  
For most of the analyzed areas, white bread 
samples showed a moderate concentration of 
deoxynivalenole (DON).  
Only samples of bread from Brasov, 
deoxynivalenole (DON) concentration was over 
allowed limit, being of 3100 μg/kg (Table 1). 
 
Table 1. The average deoxznivalenol content in white bread samples, μg/kg 
 
No.  
sample 
Origin Concentration 
μg/kg 
Charge 
Low Moderate High 
Threshold values (μg/kg) 400 750 3500 
Threshold limit according to EC Regulation no. 856/2005 500 
1 Alba Iulia, 300    
2 Bistriţa 680    
3 Năsăud 140    
4 Braşov 3100    
5 Cluj-Napoca 450    
6 Sfântu Gheorghe 620    
7 Miercurea-Ciuc 102    
8 Baia-Mare 744    
9 Târgu Mureş 432    
10 Satu-Mare 355    
11 Zalău 399    
 
 
For a better analysis of the distribution of 
values of the average concentrations of 
deoxynivalenole (DON) identified in white bread 
samples, their means were analyzed by their zones 
of origin. Thus we aim the basis statistics (Table 
1), and graphic representation of their means by 
entire experimental period, using Box-plot 
diagrams (Fig. 1). 
Table 24. Basic statistics for quantitative deoxynivalenol content, in white bread samples, by content 
categories, low, moderate and high, respectively 
Issue  n X ± sX s CV% 
Samples with low zearalenone content 54 180.67±9.99 73.32 40.58 
Samples with moderate zearalenone content 126 525.71±31.55 353.99 67.33 
Samples with high zearalenone content 18 3100±403.70 1711.68 55.21 
Note: X –mean; sX –standard error of mean; s –standard deviation; CV – coefficient of variation 
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The basic statistics emphasize the specific 
particularities concerning the deoxynivalenole 
(DON) content in white bread (Table 1). 
We note that deoxynivalenole (DON) from 
white bread samples from Alba Iulia, Năsăud and 
Miercurea Ciuc areas (Table 1) characterized by a 
low level, under maximum allowed by the EC 
regulations limits, have a mean concentration of 
180.67±9.99 μg/kg, while samples with a moderate 
zearalenone content from Bistrița, Cluj-Napoca, 
Sfântu Gherghe, Baia-Mare, Târgu Mureş, Satu-
Mare and Zalău areas (Table 1) deoxynivalenole 
(DON) recorded a mean of 525.71±31.55 μg/kg 
(Table 2). Only in Braşov area there were reported 
concentrations with values of deoxynivalenole 
(DON) content in white bread samples that may be 
framed within category of those with high 
mycotoxin content.  
They had a mean value of 3100±403.70 μg/kg 
(Table 1, Table 2).  
The values of the dispersion parameters, 
standard error of the mean standard deviation, and 
the coefficient of variation, respectively, indicate the 
absence of a homogeneous distribution of values in 
the samples analyzed, notably for those with low 
and high deoxynivalenole (DON) content.  
This is confirmed by the appearance Box - 
Plot diagrams (Fig. 1). 
 
 
Figure 1. The Box - Plot diagram for deoxynivalenole (DON) concentration in analyzed white bread 
samples 
 
 
The Box – Plot diagrams represent a way to 
show graphic location, shape and width of 
distribution groups of numerical data. Thus, they are 
divided into four parts using the median and 
quartiles. The first quartile is the median of the 
lower part of the data, meaning the smallest ones. 
The second quartile, representing the studied data, is 
the graphic representation of the median of the 
entire data set, while the third quartile is the median 
of the superior values of data.If we take into 
consideration the white bread, function of the mean 
values of the deoxynivalenole (DON) recorded in 
the analyzed white bread samples resulted 5 
”boxes”. The first ”box” is the mean of the samples 
with deoxynivalenole (DON) concentration lower or 
equal to 200 μg/kg. The second ”box” is the mean of 
the samples with deoxynivalenole (DON) 
concentration within the interval 21 - 600 μg/kg, 
while the third ”box” is the mean of the samples 
with deoxynivalenole (DON) concentration within 
the interval 610 - 1200 μg/kg, the fourth ”box” is the 
mean of the samples with deoxynivalenole (DON)  
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concentration within the interval 1210 - 3900 μg/kg, 
and fifth ”box” is the mean of the samples with 
deoxynivalenole (DON) concentration bigger than 
3900 μg/kg (Fig. 1). 
The picture of the ”boxes” shows the 
asymmetry of the data, in majority of cases, except 
the samples that exhibit deoxynivalenole (DON) 
concentrations within the concentrations interval 
1210 - 3900 μg/kg. The white bread samples with 
deoxynivalenole (DON) concentrations lower or 
equal to 200 μg/kg exhibit individual values 
preponderantly located in the third quartile, which 
signifies that the great majority of the individual 
values is close to the mean of 200 μg/kg.  
The same tendency, but more accentuated, 
may be noticed in samples that exhibit 
deoxynivalenole (DON) concentrations within the 
value interval 210 - 600 μg/kg. For these white 
bread samples, the asymmetry indicates an almost 
total agglomeration of the individual values of 
deoxynivalenole (DON) concentrations around the 
value of 600 μg/kg (Fig. 1).  
Concerning the white bread samples, where 
the deoxynivalenole (DON) concentrations frame 
within the interval 1210 – 3900 μg/kg, we note a 
more homogenous distribution of individual data, 
but a light concentration towards superior values, of 
1200 μg/kg.Similarly to deoxynivalenole (DON) 
concentrations within value interval of 210 - 600 
μg/kg, but with reduced occurrence, the 
deoxynivalenole (DON) samples exhibiting bigger 
concentrations compared to value of 3900 μg/kg 
have an asymmetry indication a bigger 
accumulation of the individual deoxynivalenole 
(DON) values around the values bigger than 3900 
μg/kg (Fig. 5). 
 
4. Conclusions 
 
The analyze of the results obtained from 
quantifications of the deoxynivalenole (DON) 
content in bakery products represented by white 
bread demonstrates that in three of origin areas,  
Alba Iulia, Năsăud and Miercurea-Ciuc, 
respectively, the means of deoxynivalenole (DON) 
concentrations are smaller compared to allowed 
limits of 500 mg/kg, 300 μg/kg, 140 μg/kg and 102 
μg/kg, respectively. Concerning majority of 
analyzed areas, the white bread samples recorded 
moderate zearalenone content. Only white bread 
samples harvested from Brașov, recorded big 
deoxynivalenole (DON) concentrations, with a 
mean of 3100 μg/kg. 
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